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ABSTRACT 

Multiple  cue  series  pubbsbed  in  the  peer-reviewed  medi¬ 
cal  literature  have  demonstrated  the  safety  and  cfhcAcy  of 
right-sided  stellate  ganglion  block  (SGB)  for  the  treatment  of 
anxiety  symptoms  associated  with  posttraumadc  stress  disor¬ 
der  (PTSD).  As  this  is  a  new  indication  for  a  well-established 
procedure,  there  Is  relatively  httle  information  available  to  as¬ 
sist  clinicians  in  determinii^  the  utility  of  SGB  for  their  pa¬ 
tients.  Presented  are  cbnioal  guidelines  to  assist  the  provider 
with  patient  selection,  padent  educadon,  and  follow-up.  Also 
described  is  a  technique  to  perform  SGB  under  ultrasound- 
guidance.  Although  addidoual  rigorous  clinical  research  is 
needed  to  further  investigate  SGB  for  the  treatment  of  anxiety 
symptoms  associated  with  PTSD,  these  guidelines  can  also  as¬ 
sist  clinical  investigators  in  their  paitidpant  selection,  design, 
and  conduct  of  future  research  as  it  pertains  to  this  important 
topic. 

Keywords:  posttraumatic  stress  disorder;  ste/late  ganglion 
block;  ultrasound,  guided;  anxiety;  dlnical  guidelines 


Introduction 

Primary  dysfunction  of  the  nervous  system  can  result  in  pain 
Byndromes  referred  to  as  neuropathic  pain.  This  type  of  pain  is 
different  from  nociceptive  pain,  which  oi^nates  from  injury 
to  non-nervous  system  tissue.  Neuropathic  pain  may  in  part 
be  maintained  by  the  sympathetic  branch  of  the  autonomic 
nervous  system  as  well  as  the  somatic  nervous  system.  Block¬ 
ade  of  the  sympathetic  nervous  system  can  thus  prove  useful  in 
the  treatment  of  some  types  of  neuropathic  pain.' 

Preganglionic  sympathetic  nervous  system  fibers  ordinate  in 
the  thoracic  and  lumbar  r^ions  of  the  spinal  cord.  Sympa¬ 
thetic  nerves  exit  the  spinal  cord  and  come  together  to  form 
the  sympathetic  trunk.  The  sympathetic  trunk  is  a  paraverte¬ 
bral  structure  that  extends  into  the  neck  to  form  three  cervical 
ganglia,  the  most  caudad  of  which  is  the  star-shaped  stellate 
ganglion. 

The  SGB  is  an  effective  method  for  temporarily  blockii^ 
sympathetic  input  to  the  central  autonomic  network  in  the 
brain,  head,  face,  and  arm  and  thus  has  potential  for  treatii^ 
pain  that  occurs  in  the  upper  extremities  and  thorax,  as  well 
as  the  face  and  neck.'-^  Current  indications  for  SGB  include 
sympathetically  maintained  pain  syndromes  such  as  complex 
regional  pain  syndrome  as  weU  as  other  neuropathic  pain 
syndromes  such  as  limb  ischemia,  herpes  zoster,  post  herpetic 
neuralgia,  post  radiation  neuritis,  and  pain  from  vasospasm 


including  Raynaud's  disease  and  frostbite.' Emerging  indica¬ 
tions  for  SGB  include  hot  flashes  foHowii^  menopause  or 
breast  cancer  treatment,^  as  well  as  anxiety  symptoms  associ¬ 
ated  with  PTSD.^'^ 

Posttraumatic  stress  disorder  may  develop  after  a  person  ex¬ 
periences  a  traumatic  event,  includii^  sexual  assault,  com¬ 
bat-related  action,  or  threat  of  violence  or  imminent  dcath.'^ 
Right-sided  SGB  is  a  therapeutic  modabty  that  can  be  used  to 
successfully  treat  anxiety  symptoms  associated  with  PTSD,  as 
physiologically  SGB  con  potentially  inRuence  both  the  central 
autonomic  network  (including  the  amygdala,  insular  cortex, 
and  hypothalamus)  as  well  as  the  cardiovascular  system,  which 
are  central  systems  responsible  for  anxiety.  Presented  arc  clini¬ 
cal  guidebnes  for  this  procedure,  based  on  a  comprehensive 
review  of  the  pccr-rcviewcd  medical  htcraturc,*'^  as  well  as 
extensive  clinical  experience  with  the  treatment  of  more  than 
450  patients.  These  guidelines  are  intended  to  help  individual 
providers  determine  appropriate  potential  candidates  for  this 
procedure  and  also  to  provide  recommendations  to  cbnical  in¬ 
vestigators  researching  the  safety  and  effectiveness  of  SGB  for 
treating  PTSD. 

Although  the  strei^th  of  recommendation  for  right-sided  SGB 
to  treat  anxiety  symptoms  related  to  PTSD  is  currently  bmited 
to  2C,  as  based  on  case-series  level  of  evidence  reported  on 
more  than  200  patients,  our  experiences  have  demonstrated 
this  procedure  to  be  safe  and  effective  with  more  than  70% 
of  patients  having  both  clinically  and  stadstically  significant 
reUef  for  up  to  3  months  after  the  procedure.'® 

Patient  Evaluation  and  Selection 

To  more  accurately  treat  and  analyze  core  provided  to  patients 
who  have  PTSD,  the  dlnical  or  study  papulation  must  first  be 
appropriately  evaluated  and  found  to  have  a  high  likebhood 
of  actually  having  PTSD.  The  Clinician-Administered  PTSD 
Scale  (CAPS),  PTSD  Chccklist-CivUian  Version  (PCL-C),  or 
PTSD  Checkbst-Mibtary  Vctsion  (PCL-M)  are  tools  that  can 
be  used  to  evaluate  patieuts  for  PTSD,  The  PCL-5,  which  is 
aligned  with  the  Diagnostic  and  Statistical  Manual  of  Men¬ 
tal  Disorders  (DSM)  V,  is  now  available.  (Although  we  have 
limited  clinical  experience  with  the  PCL-5,  a  score  of  40  or 
greater  appears  to  be  appropriate),  A  positive  CAPS  or  PCL- 
M  (or  PCL-C)  score  of  50  or  more  denotes  a  high  likebhood 
of  PTSD.'* 

The  CAPS  is  the  gold  standard  test  for  PTSD.  However,  CAPS 
is  a  time-  and  resource-intensive  test  that  includes  a  30-item 
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strucTur^d  interview  administered  by  a  behavloiaJ  health  clini¬ 
cian,  and  takes  approximately  45  minutes  to  complete.'*  For 
study  populations,  a  padent  must  have  muldple  CAPS  to  es¬ 
tablish  Interratei  variability  if  there  is  mure  than  one  person 
administering  the  test.  SigniBcant  improvement  after  SGfi  was 
reported  in  one  case  series  of  nine  padenrs  using  CAPS  as  the 
metric.’ 

Although  the  PCX  is  not  the  preferred  metric  for  PTSD  described 
in  behavioral  health  peer-reviewed  pubUcadons,  the  PCX  is  a 
reasonable  altemadve  for  inidal  and  foUow-up  documenta- 
don  by  clinicians  in  nonstudy  or  limited  study  popuiadons. 


The  PCL-M  (Figure  1)  is  a  17-question  Likert  scale  quesdon- 
naire  that  takes  approximately  I  minute  to  admlnistei:  The 
PCL  is  an  adequate  quandtadve  metric  that  can  serve  to  dem¬ 
onstrate  to  providers  the  cffecdvcncss  of  SGB. 

Once  the  probability  of  PTSD  is  established  by  scale  or  check¬ 
list,  the  provider  must  also  confirm  the  duration  of  symptoms 
within  each  of  four  symptom  clusters  (intrusion;  avoidance; 
negative  altcradons  in  cognidons  and  mood;  and  alterations 
in  arousal  and  reactivity).'^  The  prime  stressor  should  be  veri¬ 
fied  through  history  of  significant  combat  exposure  or  other 
traumatic  event,  and  basic  information  gathered  to  place  this 


Pigura  1  Posttraumatic  stress  disorder  checklist  -  Military  Version  (PCL-M). 

PTSD  Checklist  -  Military  Version  (PCL-M) 

Patieot’s  Name: 

LnstrticdoQ  to  patient:  Below  is  a  list  of  problems  and  complaints  that  veterans  sometimes  have  in  response  to  stressful  life 
experiences.  Please  read  each  one  carefully,  and  put  an  “X**  in  the  box  to  indicate  bow  much  you  have  been  bothered  by  that 
problem  m  the  last  month. 


No. 

1  ResDOQse 

Not  at  all 
(I) 

A  little  bit 

(2) 

Moderately 

(3) 

1  Quite  a  bit 

1  (4) 

1  Extremely 

1  (SI 

I. 

Repeated,  disturbing  memories,  thoughts,  or  images 
of  a  stressful  military  experience  from  the  past? 

2. 

Repeated,  disturbing  dreams  of  a  stressful  military 
experience  from  the  past? 

3. 

Suddenly  acting  or  feeling  as  if  a  stressful  mihtary 
experience  were  happening  again  (as  if  you  were 
rclivii^  it)? 

4. 

Feeling  very  upset  when  something  reminded  you  of 
a  stressful  miUtary  experience  from  the  past? 

5. 

Having  reactions  (e.g.,  heart  pounding, 

trouble  breathing,  or  sweating)  when  something 
reminded  you  of  a  stressful  military  experience  from 
the  past? 

6. 

Avoid  thinking  about  or  talking  about  a  stressful 
military  experience  from  the  past  or  avoid  having 
feelings  related  to  it? 

7. 

Avoid  activities  or  situations  because  they  remind 
you  of  a  stressful  miUtary  experience  from  the  past? 

8. 

Trouble  remembering  important  parts  of  a  stressful 
military  experience  from  the  past? 

9. 

Loss  of  interest  in  things  that  you  used  to  enfoyf 

10. 

Feeling  distant  or  cut  off  from  other  people? 

11. 

Feeling  entotionally  numb  or  being  unable  to  have 
loving  feelings  for  those  close  to  you? 

12. 

Feeling  as  if  your  future  will  somehow  be  cut  short} 

13. 

Trouble  falling  or  staying  asleep} 

14. 

Feeling  irritable  or  having  angry  outbursts? 

15. 

Having  difficulty  concentrating? 

16. 

Being  '‘super  alert"  or  watchful  on  guard? 

17. 

Feeling  jumpy  or  easily  startled? 

PCL-M  for  DSM'IV  (11/1/94)  Weathers,  Utz,  Husks,  &  Keane  National  Center  for  PTSD  •  Behavioral  Scietue  Division 
This  is  a  Government  document  in  the  public  domaia. 
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event  bite  context.  Howcvci;  the  provider  shouJd  adhere  to 
baskic  questions,  as  probbig  or  unnecessary  questions  can  ex¬ 
acerbate  symptoms. 

1.  PCL-M  score  a50,  positive  CAPS,  or  PCL-5  score  *40? 
(Note^  If  score  is  not  achieved,  but  patient  has  significant 
PTSD  symptoms,  cbnician  shouJd  still  consider  treatmg.) 

2.  Confirm  duration  of  symptom  clusters: 

•  Intrusion 

•  Avoidance 

•  Negative  alterations  in  cognitions  and  mood 

•  Alterations  bi  arousal  and  reactivity 

3.  Stressor:  significant  traumatic  event? 

»  Gather  basic  information  for  context  of  event: 

•  Date  or  time  period  of  traumatic  event? 

•  Number  of  combat  deployments? 

•  Experienced  close  quartets  combat? 

•  Killed  enemy  in  combat? 

•  Sexual  assault? 

•  Other  traumatic  exposure? 

Providers  must  ask  every  patient  about  suicidal  ideation  or  in¬ 
tention.  Additionally,  consider  the  diagnosis  of  autonomic  ner¬ 
vous  system  dysfunction  if  the  patient  has  significant  arousal 
symptoms  but  docs  not  meet  all  criteria  for  PTSD  diagnosis.’^ 
Many  patients  with  combat-rebted  symptoms  present  very 
much  like  PTSD,  but  they  may  not  report  symptoms  of  “rc- 
experiencii^.”  Although  these  patients  can  also  benefit  from 
SGB,  they  should  not  be  included  in  an  analysis  or  study  pop¬ 
ulation  evaluatii^  the  bnpact  of  SGB  on  PTSD,  Thus,  there 
are  exceptions  for  treatment  pupubtiuns,  but  not  for  study 
populadons. 

Providers  must  also  determine  whether  the  patient  has  signifi¬ 
cant  secondary  gam  from  having  a  PTSD  diagnosis.  This  is 
important  to  resolve,  as  these  patients  can  influence  the  out¬ 
come  of  a  treatment  or  study.  Additionally,  these  patients  may 
be  resistant  to  receiving  documentation  of  improvement.  An¬ 
swers  to  the  following  questions  may  assist  with  this  issue.  Is 
the  patient: 

»  pending  a  medical  board? 

•  pending  a  determination  of  medical  disability  from  PTSD? 
»  pending  a  legal  adverse  action? 

•  pea'eiving  positive  social  aspects  of  being  a  disabled 
veteran? 

Providers  must  also  establish  whether  the  patient  has  signifi¬ 
cant  ongoing  stressors  that  will  mask  any  potential  benefit 
from  SGB  treatment.  These  patients  may  or  may  not  benefit 
from  treatment  and  should  nut  be  used  for  study  pnpubtions. 
Stressors  include: 

»  peuding  adverse  legal  action; 

•  pending  divorce  or  serious  marital  strife; 

»  peuding  significant  anniversary  of  the  traumatic  event; 

•  pending  trial  date,  if  the  patient  was  a  victim; 

•  serious  health  issue  in  the  patient  or  close  family  member; 
»  pending  involuntary  separadon  from  the  military  ur  cur¬ 
rent  job;  and 

•  substance  abuse  or  addlcbon. 


Although  padents  may  present  with  symptoms  that  appear 
to  be  consistent  with  PTSD,  providers  should  realize  that 
traumatic  brain  injury  (TBIJ  symptoms  overlap  with  PTSD 
symptoms.  In  our  clinical  experience,  padents  who  have  ex¬ 
perienced  a  moderate  to  severe  TBI  may  not  directly  benefit 
from  SGB,  However,  padents  with  both  a  TBI  and  concomi¬ 
tant  PTSD  may  benefit  from  SGB  treatment.'®  If  a  patient  has 
a  history  of  mild  TBI  with  full  recovery,  they  should  be  consid¬ 
ered  fur  treatment  and  may  be  included  in  study  populadons. 


Key  Points  for  Treatment 

Refer  to  Figure  2.  Achieving  a  blockade  uf  the  cervical  sympa¬ 
thetic  chain  is  the  goal  of  SGB  treatment  for  PTSD  symptoms. 
Attaining  a  dense  and  obvious  Homer’s  syndrome  (ptosis, 
miosis,  scleral  injecdon,  nasal  congesdon,  enophthalmos,  an- 
hydrosis,  hyperemia)  is  cridcal  for  documentii^  a  successful 
cervical  sympathedc  chain  block  and,  therefore,  having  central 
effect  on  the  insular  cortex.  Although  we  describe  a  method 
for  ultrasound-guided  SGB,  the  method  by  which  the  SGB  is 
performed  is  not  critical  The  use  of  ultrasound  guidance  fur 
SGB  is  well  supported  in  the  medical  literature.'^'*  The  follow¬ 
ing  are  key  points  to  consider: 


Figure  2  Flow  diagram  for  stellate  ganglion  block  (SCB} 
treatment  of  posttraumaiic  stress  disorder  (PTSD). 


•  Grading  Homer's  syndrome  density  with  a  quandtative 
scale,  A  suggested  scale  is  as  follows:  up  to  2  points  (2 
points  for  obvious,  L  for  mild,  0  for  absent)  for  each  of 
the  foUowmg  on  the  side  of  the  block  only:  ptosis,  scleral 
injection,  miosis.  {Note:  althou^  anhydrosis  is  a  stan¬ 
dard  sign  uf  Homer's  syndrome,  it  is  difficult  to  quantify 
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without  specialized  equipment.)  An  overall  score  of 
3-6  points  can  be  categorized  as  a  dense  and  obvious 
Homer’s  syndrome.  Although  we  created  this  scale  from 
our  experience  as  a  rensunable  method  for  quantifying 
SGB  block  density,  this  scale  requires  validation  and  may 
need  adjustment. 

•  TThen  grading  Homer's  syndrome,  make  sure  the  patient 
IS  sitting  upright  and  not  facii^  a  bright  light.  A  differ¬ 
ence  in  pupil  size  can  be  more  difficult  to  establish  in 
patients  with  dark  iris  color  or  if  the  patient  is  supine 
and  facing  bright  ceiling  lights. 

•  A  third-party  medical  professional  is  preferred  for  quan¬ 
titative  grading  of  Homer's  syndrome,  to  remove  poten- 
bal  bias  on  the  part  of  the  physician  performing  the  SGB, 

•  Arm  temperature  change  after  SGB  is  extraneous  for 
PTSD  indtcadon  because  SGB  is  not  treating  an  upper- 
limb  condition. 

•  A  patient  can  be  determined  to  have  Homer’s  syndrome 
atony  time  up  to  15  minutes  after  the  procedure.  Record 
the  number  of  minutes  after  SGB  is  complete.  It  appears 
to  be  irrelevant  if  Homer's  syndrome  occurs  after  15 
nunutes;  in  our  experience  the  resultant  block  will  not 
be  of  sufficient  density  for  the  patient  to  have  potential 
benefit. 

•  If  the  patient  does  not  have  a  dense  and  obvious  Hom¬ 
er’s  syndrome  within  15  minutes,  immediately  repeat  the 
block  on  the  same  (right)  side. 

•  Our  recommended  dose  for  an  ultrasound-guided  SGB 
is  7-8mL  of  0-5%  ropivacoine,  so  the  total  dose  for  a 
second  SGB  still  would  be  well  below  the  toxic  thresh¬ 
old  for  ropivacaine.  Ropivacainc  is  used  for  its  decreased 
toxidty  compared  to  bupivacainc,  but  0.5%  bupivacaine 
IS  a  reasonable  alternative.  If  h^er  doses  or  a  different 
long-acting  anesthetic  are  used,  ensure  the  total  dose  for 
the  second  injection  is  at  a  safe  level,  keeping  in  mind  the 
highly  vascular  nature  of  the  neck  region. 

•  Lower  doses  and  lower  concentrations  of  ropivacaine 
(or  bupivacaine)  can  achieve  a  sympathetic  blockade; 
however,  in  our  experience,  we  did  not  achieve  an  ad¬ 
equate  clinical  response  despite  signs  and  symptoms  of 
Horner's  syndrome  when  compared  to  our  standard 
recommended  dose.  Thus,  the  “density”  of  the  Homer’s 
syndrome  may  be  clinically  significant. 

•  If  the  patient  does  not  have  obvious  Homer's  syndrome 
on  the  second  attempt,  consider  re-attempting  by  an¬ 
other  more  experienc'cd  physician  or  different  method  in 
1  week. 

•  If  the  SGB  is  successful  but  symptoms  do  not  abate, 
strongly  consider  any  reasonable  alternative  diagnosis 
(generalized  anxiety  disorder,  and  so  forth). 

•  The  SGB  is  a  standard  procedure  for  board<ertified 
pain  medicine  physicians,  and  is  widely  available  at 
many  hospitals  and  interventional  pain  clinics.  All  cur¬ 
rent  indications  for  SGB  share  the  exact  same  level  of 
evidenced-based  recommendation  as  for  creating  anxiety 
symptoms  associated  with  PTSD,‘ 

•  In  otherwise  appropriate  patients  that  did  not  respond 
to  a  properly  performed  right-sided  SGB,  repeat  the  SGB 
on  the  left  side  at  the  same  leveL  This  is  anecdotal  and 
based  on  a  few  cases,  but  there  appears  to  be  a  subset 
of  the  population  that  responds  to  a  left-sided  SGB  but 


not  a  right-sided  SGB.  This  has  precedent  consistent 
with  other  normal  anatomic  varbtions,  and  although 
we  bave  a  reasonably  supported  hypothesis  on  why  the 
right-sided  SGB  works  it  appears  to  be  a  reasonable 
option  to  perform  SGB  on  the  left  side  in  appropriate 
nonresponders. 

There  are  no  contraindications  to  treating  patients  undergo¬ 
ing  concomitant  therapy  for  PTSD.  For  a  study  population, 
patients  should  be  on  a  stable  dose  of  any  psychoactive  medi¬ 
cation  for  at  least  3  months.  Additionally,  do  not  initiate  any 
new  therapies  for  the  first  3  months  after  SGB,  Howcvci;  for  a 
noQStudy  treatment  population,  startup  therapy  as  indicated 
is  appropriate.  SGB  has  immediate  effects,  unlike  cognitive  be¬ 
havioral  therapy  or  pharmacotherapy.  After  SGB,  ask  patients 
to  voluntarily  refrain  from  usii^  pharmacologic  or  alcoholic- 
beverage  sleep  aids  if  they  usually  use  one,  as  they  may  no 
longer  be  needed. 

Ultrasound-Guided  SGB  Procedure 

The  foUoNving  arc  procedural  guidelines  for  ultrasound- 
guided,  right-sided  SGB.  This  is  a  procedure  that  requires  a 
high  level  of  skill  in  ultrasound-guided  injections  and  the  abil¬ 
ity  to  safely  handle  potential  adverse  events,  including  airway 
management.  Specific  medical  credcntialing  for  this  procedure 
is  required. 

1.  General  preparatiun:  Confirm  that  advanced  cardiac  life 
support  (ACLS)  equipment  and  capability  are  current  and 
available  in  the  procedure  room.  Also  ensure  that  midazolam, 
which  is  required  to  rapidly  abate  a  seizure  in  the  event  of  on 
inadvertent  vascular  injection,  is  on  the  ACLS  cart. 

2.  Informed  consent:  Obtain  informed  consent  from  the  pa¬ 
tient  prior  to  conducting  the  procedure.  Homer’s  syndrome 
is  a  desired  effca,  and  if  it  does  not  occuq  the  injection  may 
have  to  be  repented.  Inadvertent  temporary  block  of  nerves  in¬ 
nervating  the  larynx  may  occur  in  up  to  15%  of  cases  and  may 
result  in  a  temporary  boarse  voice  or  a  sensation  that  there  is 
something  in  the  back  of  the  throat,  otherwise  called  “globus 
sensation,”  and  can  last  up  to  10  hours  foliosving  injection.  Al¬ 
though  rare,  more  serious  complications  include  seizure  from 
inadvertent  injection  of  local  anesthetic  into  a  blood  vessel,  or 
a  hematoma  oi  localized  collectian  of  blood  that  could  cum- 
piomise  the  airway  and  result  in  death.  If  a  patient  experiences 
significant  and  increasing  pain  in  the  neck — more  than  just  a 
mild  soreness  from  the  needle — they  should  understand  that 
this  is  not  normal  and  should  immediately  seek  medical  atten¬ 
tion,  as  it  could  represent  a  hemorrhage  In  the  neck.  Although 
highly  unlikely,  pneumothorax  has  been  reported  with  SGB.  It 
is  acceptable  for  the  patient  to  talk  during  the  injection.  The 
patient  should  let  the  provider  know  if  they  have  any  new  or 
strain  sensations  during  the  procedure,  includii^  tingling  of 
the  skin  or  mouth,  ringing  in  the  ears,  or  just  feeling  odd. 

3.  Procedure  preparation:  Secure  an  intravenous  saline  lock  in 
a  peripheral  vein,  connect  nooinvasive  physiologic  monitors, 
and  place  the  patient  in  the  supine  position  with  their  head 
rotated  sUghtly  to  the  left.  Do  not  use  a  pillow  under  the  head 
or  neck.  A  bolster  may  be  placed  under  the  knees  for  patient 
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comfort.  Widely  prepare  the  skin  over  the  anterior  and  right 
Bide  of  the  neck  with  an  aJcohal  and  chlorhexidine  solution, 
and  allow  the  solution  to  dry  for  1  minute.  Perform  a  clinical 
“time  out”  to  confirm  correct  patient,  correct  procedure,  and 
correct  side. 

4.  Ultrasound  posidoning:  Apply  a  small  amount,  approxi¬ 
mately  2  grams,  of  sterile  ultrasound  gel  to  the  anterior  neck 
at  the  level  of  the  cricoid  membrane.  While  seated  on  the 
right  side  of  the  padent,  place  a  cleaned  and  prepared  high- 
fre()ueaL7  linear  transducer  transverse  at  the  level  of  the  cricoid 
membrane  (Le.,  sixth  cervical  vertebra,  or  Cd,  level).  Raising 
the  procedure  table  to  about  the  level  of  the  provider's  chest 
usually  facilitates  proper  ergonomics.  The  depth  of  the  ultra¬ 
sound  unit  is  set  to  visualize  the  ventral  border  of  the  C6  verte¬ 
bral  body  (usually  4  cm  in  male  padents).  Identify  the  anterior 
tubercle  of  the  C6  vertebra.  The  anterior  tubercle  of  C6  has  a 
distinct  peaked  appearance,  and  the  level  can  be  confirmed  by 
being  both  at  the  level  of  the  cricoid  membrane  and  by  it  being 
the  roost  caudad  anterior  tubercle  (which  can  be  confirmed 
with  a  short-axis  slide  in  a  caudad  direction  towards  the  clav¬ 
icle).  Identify  key  landmarks:  the  common  carotid  artery,  inte¬ 
rior  jugular  vein  (facilitate  viewing  the  entire  internal  jugular 
vein  by  having  the  patient  perform  the  Valsalva  maneuver), 
ventral  portion  of  the  C6  vertebral  body,  longus  coli  muscle 
overlying  the  vertebral  body,  longus  capitus  muscle  (usually) 
overlying  the  anterior  tubercle  of  C6.  {NoU:  there  is  a  high 
degree  of  anatomic  variation  in  the  anterior  neck.)  While  in 
this  transverse  view,  use  power  Doppler  or  color  Doppler  to 
scan  and  identify  vascular  structures,  especially  looking  for 
the  well-documented  anatomic  variation  of  a  vertebral  artery 
coursing  anterior  and  medial  to  the  anterior  tubercle  of  C6. 

5.  Procedure:  Refer  to  Figure  3,  Envisioning  a  long-axis  (or  in- 
planc)  lateral  approach,  mentally  ensure  the  needle  can  reach 
the  target  area  from  the  lateral  neck.  Place  a  skin  wheal  of 
0-SmL  buffered  1%  lidocaine  at  the  needle  entry  site.  Usmg  a 
3.5-in  long  22-gauge  needle  (or  other  appropriate  needle),  enter 
the  neck  with  the  needle  in  long  axis  to  the  ultrasound  trans¬ 
ducer  ("in-plane"  approach)  going  cbroi^  sternocleidomas¬ 
toid,  continuing  just  ventral  to  the  tip  of  the  anterior  tubercle  of 
C6y  then  cuntinuiog  on  until  the  needle  tip  has  just  penetrated 
the  ventral  fascia  of  loi^s  coli,  just  medial  to  the  longus  capi- 
tuB  muscle  and  dorsal  to  the  common  carotid  artery.  The  cervi¬ 
cal  sympathetic  chain  usually  courses  along  the  ventral  fascia 
of  longus  coli  at  this  level,  and  it  is  sometimes,  but  nut  always, 
clearly  visible  on  ultrasound.  Initially  aspirate  to  check  for  nu 
blood  in  the  hub  of  the  needle,  then  slowly  inject  7-8mL  0,5% 
rupivacaine  (over!  minutes  in  O.imL  aliquots)  to  mitigate  rbk 
associated  with  potential  intravascular  injection.  The  (anechoic) 
injectate  should  flow  just  dorsal  to  the  ventral  fascia  of  longus 
coli.  There  is  significant  anatomic  variation  in  the  anterior  neck 
and  sbght  variations  of  this  description  may  be  required.  Let  the 
pabent  know  that  they  can  talk  during  the  injection  if  needed. 
Periodically  ask  the  patient  during  the  injection  if  they  are  do¬ 
ing  wed,  and  let  the  patient  know  that  questioning  them  is  just 
another  way  to  monitor  how  they  arc  doing.  It  is  absolutely 
critical  to  constantly  keep  the  needle  tip  in  view.  If  the  needle 
tip  cannot  be  visualized,  stop  the  injection,  reacquire  needle  tip 
visualization,  aspirate  while  checking  for  no  blood  in  the  hub  of 
the  needle,  and  only  then  restart  the  injection. 


6.  Observation  and  monitoring:  Observe  and  monitor  the 
patient  for  at  least  30  minutes  after  completion  of  the  injec¬ 
tion.  Have  the  patient  remain  in  the  supbic  position  (a  pillow 
may  be  used  at  this  time).  The  first  s^  of  a  successful  block 
will  often  be  a  sensation  change  on  the  right  side  uf  the  face. 
Once  signs  and  symptoms  of  Horner's  syndrome  are  evident, 
the  patient  may  sit  reclined  at  a  20**  angle  for  the  remaining 
observation  period.  These  positions  may  facilitate  produc¬ 
tive  anesthetic  spread.  Record  the  patient's  initial  response  to 
the  injection,  the  time  at  which  an  obvious  Homer's  response 
was  evident,  and  the  quantitative  score  of  the  Homer's  syn¬ 
drome.  Approximately  20  minutes  after  the  Horner’s  response 
is  evident,  inquire  how  the  patient  feels  “mentally.”  Usually 
patients  report  some  variation  of  feeling  “relaxed,  light,  and 
calm.”  An  additional  but  optional  step  is  to  help  the  patient 


Figuro  3  Uttrasound-guided,  right-sided  stellate  ganglion 
block  (SCB).  (A)  Transducer  positioning  during  a  long-axis 
(in-plane)  approach  to  the  stellate  ganglion.  (B)  Path  of  the 
needle,  going  through  the  sternocleidomastoid,  under  the 
internal  fugular  uem,  through  the  longus  capitus  muscle  just 
ventral  to  the  anterior  tubercle  of  C6,  and  into  the  ventral 
fascia  of  the  longus  coli  muscle,  laying  immediately  ventral  to 
the  body  of  the  C6  vertebra.  (Q  Long-axis  needle  approach, 
with  the  needle  lip  in  the  ventral  fascia  of  longus  coU. 
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understand  wbat  happened  with  a  successfuJ  5GB.  Let  them 
know  that  the  relaxed  feeling  after  SGB  is  similar  to  the  light 
feeling  that  occurs  after  taking  off  a  heavy  backpack.  There 
is  nothing  in  a  backpack  that  makes  one  feel  light,  it  U  the 
absence  of  the  backpack  that  makes  one  feel  l^t.  Similarly, 
there  is  nothing  in  local  anesthetic  that  makes  one  feel  relaxed, 
what  they  are  experiencing  is  the  absence  of  their  chronically 
activated  ‘‘fight  or  flight"  response.  It  appears  that  SGB  “re¬ 
sets*  this  chronic  inapproprbtc  sympathetic  tone  for  a  lung 
time.*  This  explanation  has  proven  useful  for  deseribii^  how 
SGB  works,  although  the  exact  mechanism  is  nut  known  at 
this  time.  Record  the  results  of  the  initial  PTSD  evaluation 
(CAPS  or  PCL),  procedure  note  with  quantitative  score  of  the 
resultant  Homcr‘s  syndrome,  and  additional  examination  and 
findings  in  the  patient’s  medical  record.  Re-emphasize  appro¬ 
priate  precautions  to  the  patient  before  discharge. 

Patient  Follow-up 

Quantitative  foJlow-up  after  SGB  is  critical,  and  should  be 
conducted  at  1  week,  1  month,  and  3  months.  The  natural 
history  is  that  many  cases  of  PTSD  will  significandy  resolve  by 
1  year  without  treatment.  Therefore,  studies  with  long-term 
follow-up  (Le.,  more  than  3  months  after  SGB)  will  require 
significandy  la^r  numbers  to  show  an  effect,  as  long-term 
follow-up  will  mask  an  effect  in  smaller  studies.  In  our  opin¬ 
ion,  showing  significant  benefit  out  to  3  months  is  sufficient 
to  justify  the  procedure.  The  patient’s  response  to  SGB  deter¬ 
mines  possible  future  therapy  with  SGB. 

Input  from  family,  dose  friends,  or  work  colleagues  on  any 
change  in  the  patient*s  condition  can  prove  invaluable.  This 
may  be  difficult  to  formally  obtain  in  study  popuJadons.  In 
our  experience,  spouses,  friends,  and  colleagues  have  noted 
significant  improvements  in  the  patient  that  the  patient  is  not 
aware  of.  A  potendal  option  is  to  request  study  subjects  to  ask 
their  famdy  or  trusted  friends  if  they  have  noticed  any  changes 
prior  to  the  subjects  completing  follow-up  monitoring.  Con¬ 
sider  using  a  formal  instrument  given  to  spouses  before  and  1 
month  after  SGB. 

SGB  is  not  a  “cure**  for  PTSD,  and  symptoms  may  return  with 
an  incidental  trivet  If  the  padent  has  a  documented  positive 
response  from  SGB,  they  have  a  high  likelihood  of  receiving 
benefit  from  retreatment.'^  For  SGB  nonresponders  who  hod  a 
documented  dense  Horner’s  syndrome  after  SGB,  wait  at  least  2 
weeks  after  the  inidal  right-sided  SGB  before  further  treatment. 
Additionally,  reconsider  the  diagnosis  of  PTSD  and  the  suitabil¬ 
ity  of  the  padent  for  SGB,  as  discussed  earber  in  this  article. 

Consider  treating  the  padent  with  addidonal  SGBs  if  the  padent 
has  had  a  documented  and  dgnificanc  improvement  from  SGB 
lasting  at  least  1  month.  Addidonally,  consider  using  the  pobey 
of  “no  follow-up  documentadon,  no  second  treatment.*  Explain 
this  policy  to  the  padent  to  help  get  padent  buy-in  for  appropriate 
follow-up  monitoring.  Explain  that  althoi^  the  risks  involved 
with  on  SGB  are  very  low,  there  is  sdll  some  risk  of  a  significant 
complicadon  and  that  documentadon  of  even  transient  improve¬ 
ment  is  needed  to  justify  the  small  risk  involved  with  a  repeated 
treatment.  Follow-up  by  electronic  transmission  of  the  PCL-M 
(or  PCL-J)  form  can  be  done  if  the  padent  is  deployed. 


Discussion 

When  reading  the  medical  bterature  pertaining  to  SGB  for 
PTSD,  consider  if  the  study  cohort  is  like  the  padent  populadon 
being  assessed  for  treatment  and  whether  the  study  conclu¬ 
sions  can  be  generalized  to  your  patient  populadon.  Most  of 
the  patients  we  treated  and  reported  in  the  medical  literature 
were  oedve  duty  military  personnel  who  wanted  to  remain  on 
aedve  duty  and  were  not  seeking  any  form  of  discharge  or  dis¬ 
ability  benefit. 

At  the  2015  American  Academy  of  Pain  Medicbe  Annual 
Meeting,  McLay  et  al  presented  their  findings  from  a  random¬ 
ized  controlled  trial  of  42  patients  that  compared  SGB  to  a 
sham  injection  for  the  treatment  of  PTSD  symptoms.^  Their 
study  results  showed  PTSD  symptoms  improved  significantly 
for  both  groups  foUowing  treatment;  however,  there  was  no 
statistical  difference  between  SGB  and  sham.  Variations  in 
procedure  technique  and  dosing,  as  well  as  variations  in  study 
participant  modvadon  and  characteristics,  may  have  had  some 
degree  of  influence  on  their  results;  thus,  addidonal  study  of 
SGB  is  still  warranted. 

It  has  been  a  challenge  to  get  some  behavioral  health  providers 
to  accept  SGB  therapy.  This  may  be  overcome  with  consistent 
emphasis  that  SGB  is  used  only  to  reduce  chronic  inappropri¬ 
ate  sympathetic  tone,  thereby  potentiating  other  behavioral 
health  therapies  for  PTSD,  Our  mess^e  has  always  been  that 
SGB  is  not  a  cure  for  PTSD;  it  is  only  ooe  part  of  an  effeedve 
treatment  plan  for  PTSD. 

Subjecdvciy,  SGB  therapy  is  highly  accepted  by  our  patients, 
and  they  may  not  want  other  forms  of  treatment  even  tf  they 
could  benefit  from  them;  this  is  a  choice  of  the  patient.  Mili¬ 
tary  patients  are  concerned  with  any  treatment,  especially 
pharmaceutical,  that  may  result  in  a  decrease  in  physical  or 
mental  performance  or  potential  decrease  in  batdefield  surviv¬ 
ability.  Our  recent  case  series  documents  no  degraded  perfor¬ 
mance  in  renedon  dmc,  motor  quickness,  vigilance,  memory, 
or  concentradon  after  SGB,  and  actually  showed  an  improve¬ 
ment  in  these  measures.^  Our  ongoing  studies  include  a  large- 
scale,  muldcenter,  randomized  controlled  trial  to  further  assess 
safety  and  efficacy. 

Eliminatii^  the  sterna  some  individuals  associate  with  PTSD 
remains  on  important  part  of  treadng  the  mihtory  cummunity. 
Military  leaders  and  healthcare  providers  must  convey  a  clear 
and  consistent  message  to  the  padent  that  having  PTSD  does 
not  convey  failure  or  weakness.  Their  PTSD  was  a  result  of 
their  service  to  their  country  under  e.xtreme  circumstances  or  a 
traumatic  event  they  bad  no  control  oven  These  padents  need 
to  understand  that  this  diagnosis  alone  will  not  negadvely  af¬ 
fect  their  security  clearance  or  future  service  in  the  Department 
of  Defense. 

Conclusion 

Based  un  comprehensive  review  of  the  medical  bterature  and 
extensive  first-hand  experience  with  this  procedure,  we  present 
these  clinical  guidelines  to  assist  providers  with  determlnii^ 
the  suitability  of  SGB  for  PTSD  in  their  patient  populations. 
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Addidodally,  we  provide  detaib  chat  may  asaist  clmieal  inves¬ 
tigators  researching  the  safety  and  effcLtiveness  of  SGB  for  the 
treatment  of  PTSD. 

Disclaimer 

The  views,  opinions,  and  findings  contained  in  this  manuscript 
are  those  of  the  authors  and  should  not  be  construed  as  official 
or  reflecting  the  views  of  the  Department  of  Defense  unless 
otherwise  stated. 

Disclosure 

The  authors  have  nothii^  to  disclose. 
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